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(57) ABSTRACT

The automated analyzer equalizes the temperature inside a
reagent container storage apparatus. The automated analyzer
1s provided with a reagent container storage apparatus that
cools a reagent container, the reagent container storage
apparatus being provided with: a reagent storage chamber
for storing the reagent container, the reagent storage cham-
ber having at least one of the bottom surface and the side
surface thereol cooled by a first cooling source; and a
transfer member which 1s arranged to cover the reagent
container stored 1n the reagent storage chamber, and which
1s thermally connected to the reagent storage chamber.
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1
AUTOMATED ANALYZER

TECHNICAL FIELD

The present mvention relates to an automated analyzer
that automatically analyzes components of blood and so on,
and particularly relates to a reagent container storage appa-
ratus 1n the automated analyzer.

BACKGROUND ART

A specimen analyzer including a reagent storage chamber
housing a reagent container and cooling the housed reagent
container, which analyzes a reagent cooled nside the
reagent storage chamber 1s known (Patent Literature 1).

The reagent storage chamber described i Patent Litera-
ture 1 includes a housing configured so that an upper part
can be opened and closed. There 1s disclosed that a member
with high thermal conductivity 1s provided at a lower
position of an imside reagent container table and a member
with lower thermal conductivity than the above member 1s
provided at a side part of the reagent container, thereby
relatively preventing generation of dew condensation at the
side part of the reagent container when a lid of the housing
1s opened/closed, and suppressing adhesion of condensed
water to the reagent container at the time of setting the
reagent container in the reagent storage chamber.

CITATION LIST
Patent Literature

Patent Literature 1: JP-A-2012-194071 (U.S. Patent
Application No. 2012/0237398 Specification)

SUMMARY OF INVENTION

Technical Problem

The reagent storage chamber described m Patent Litera-
ture 1 has a structure in which a side part and an upper part
are not easily cooled as compared with a lower part as the
member with lower thermal conductivity 1s used at the side
part of the reagent container. Also 1n the analyzer having
dispensing holes for dispensing a regent in the reagent
container i a reagent lid, an upper space of the reagent
container storage apparatus tends to easily warm up because
of outside air flowing into the dispensing holes. Further-
more, an automated analyzer having a mechanism to handle
the reagent container 1n the reagent container storage appa-
ratus, for example, a conveying mechanism for moving the
reagent container inside the reagent container table or a
mechanism to open and close a lid of the reagent container
has a large number of motors to be a heat source in the
reagent container, warming of the upper space in the reagent
container storage apparatus becomes more prominent. Even
when a temperature diflerence 1s generated 1n the reagent
container storage apparatus, 1t 1s possible to maintain
reagents inside the apparatus 1n a fixed temperature or less
by 1mproving cooling performance, but on the other hand,
costs of the apparatus are increased and use efliciency of
energy 1s also reduced. Therefore, it 1s desirable to equalize
the temperature nside the reagent container storage appa-
ratus.

An object of the present invention 1s to provide an
automated analyzer capable of reducing upper and lower the
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2

temperature difference inside a reagent container storage
apparatus 1n the above reagent container storage apparatus.

Solution to Problem

In order to solve the above problems, a reagent container
storage apparatus according to the present invention
includes a reagent storage chamber for storing reagent
containers, 1n which at least one of a bottom surface and a
side surface thereof 1s cooled by a first cooling source, and
a transier member arranged to cover the reagent containers

stored 1n the reagent storage chamber and thermally con-
nected to the reagent storage chamber.

Advantageous Elflects of Invention

According to the present invention, 1t 1s possible to cool
the reagent containers not only from the bottom surface and
the side surface of the reagent storage chamber but also from
all directions unmiformly, therefore, upper and lower tem-
perature diflerence of reagents 1n the reagent containers can
be reduced. As a result, 1t 1s possible to store the reagents for
a long term.

Other problems, structures and advantages will be cleared
by the following description of embodiments.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a plan view of an automated analyzer.

FIG. 2 1s a vertical cross-sectional view showing a reagent
container storage apparatus according to Embodiment 1.

FIG. 3 1s a vertical cross-sectional view showing the
reagent container storage apparatus 1n a case where a drive
source 1s arranged in an upper position and a transfer
member 1s arranged 1 a lower position according to
Embodiment 1.

FIG. 4 1s a vertical cross-sectional view of a reagent
container storage apparatus according to Embodiment 2.

FIG. 5§ 1s a vertical cross-sectional view of a reagent
container storage apparatus according to Embodiment 3.

FIG. 6 1s a cross-sectional view of the reagent container
storage apparatus taken along A-A line according to
Embodiment 3.

FIG. 7 1s a vertical cross-sectional view of a reagent
container storage apparatus according to Embodiment 4.

FIG. 8 1s a vertical cross-sectional view of a reagent
container storage apparatus according to Embodiment 5.

DESCRIPTION OF EMBODIMENTS

Hereinatter, embodiments of the present invention will be
explained in detaill with reference to the drawings. An
automated analyzer cited as an example in the present
specification automatically executes chemical analyses such
as biochemical analysis and immunity analysis in clinical
examination. Though an automated analyzer using a mag-
netic particle reagent for analysis of a specimen 1s cited as
an example for explanation in this case, kinds of reagents or
the like are not particularly limited.

Embodiment 1

As shown 1n FIG. 1, a large number of reagent containers
101 arranged in a reagent container storage apparatus 100
are set on a circumierence on a reagent disk 102 as a
conveying device (a reagent lid 1s not shown). In the vicinity
of the reagent container storage apparatus 100, a carrying-
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in/carrving-out mechanmism 103, a lid opening/closing
mechanism 104, a moving mechanism 105, a reagent dis-
pensing mechanism 106, a magnetic particle stirring mecha-
nism 107 and the like are arranged.

A reaction container holder 108 holds a disposable reac-
tion container 109 in which a sample reacts with a reagent
to be detachable. The reaction container holder 108 can be
rotated as well as can control temperature. A reaction
container supply chamber 110 1s for constantly storing the
reaction containers 109. A reaction container transier
mechanism 111 1s a moving mechanism in X-Y-Z directions
for transterring the reaction container 109 from the reaction
container supply chamber 110 to the reaction container
holder 108.

A sample container conveying mechanism 112 1s a con-
veying mechanism including a line for conveying sample
containers 113 containing samples. A sample carried by the
sample container conveying mechanism 112 1s dispensed
into reaction containers on the reaction container holder 108
by a sample dispensing mechanism 114. A reagent dispens-
ing mechanism 106 includes a moving mechamsm (not
shown) 1n horizontal and vertical directions, dispensing a
reagent 1nto reaction containers. A reaction state of the
specimen and the reagent 1s measured by a reaction mea-
surement device 115. A power supply, a controller, an
operation unit, a temperature controller, a pump and so on
are 1ncluded, though not shown.

Here, the outline of analysis operation will be explained.
The reagent container 101 mounted on the carrying-in/
carrying-out mechanism 103 1s moved to the reagent disk
102 by the moving mechanism 105. Next, the reagent disk
102 1s rotationally moved, and the reagent container 101 1s
moved to a reagent dispensing position by this rotational
movement. A lid of the reagent contamner 101 moved to the
reagent dispensing position 1s opened/closed by the lid
opening/closing mechanism 104. Next, a reagent inside the
reagent container 101 1s dispensed into the reaction con-
tainer 109 transierred to the reaction container holder 108 by
the reagent dispensing mechamism 106. The reagent to be
dispensed 1s cooled by the reagent container storage appa-
ratus 100.

Next, the sample 1s dispensed 1nto the reaction container
109 by the sample dispensing mechanism 114, which 1s
stirred by a stirring mechanism (not shown). After the
stirring, the reaction container 109 1s left on the reaction
container holder 108 for a certain period of time.

The reagent container 101 1s moved to an inner periphery
storage unit 119 1n the reagent container storage apparatus
100 by the moving mechanism 105, and the 11d of the reagent
container 101 moved to the iner periphery storage unit 119
1s opened/closed by the lid opening/closing mechanism 104.

After magnetic particles inside the reagent container 101
1s stirred by the magnetic particle stirring mechanism 107,
the reagent container 101 1s moved onto the reagent disk 102
by the moving mechanism 105. The magnetic particles
inside the reagent container 101 are dispensed into the
reaction container 109 by the reagent dispensing mechanism
106. After the stirring by the stirring mechanism (not
shown), the reaction container 109 1s left on the reaction
container holder 108 for a certain period of time. A reaction
state of the specimen and the reagent 1s measured by the
reaction measurement device 113.

Next, a structure of the reagent container storage appa-
ratus 100 according to the embodiment will be explained in
detail. FIG. 2 shows a vertical cross-sectional view of the
reagent container storage apparatus 100 according to the
embodiment. The reagent container storage apparatus 100
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4

mainly includes a reagent storage chamber 120 storing the
reagent containers 101 and a reagent lid 116. A side surtace
and a bottom surface of the reagent storage chamber 120 1s
made of metal such as SUS. As the side surface and the
bottom surface are made of metal, thermal conductivity 1s
higher than a resin matenal, therefore, the reagent container
storage apparatus 100 can be efliciently cooled. A cold water
pipe 123 for introducing cold water 122 1s provided on the
side surface or the bottom surface of the reagent storage
chamber 120. In the case where the cold water pipe 1is
provided on the side surface, 1t 1s desirable that the pipe 1s
provided at a position as upper as possible for filling the pipe
with the cold water 122 to the upper position of the side
surface. The cold water pipe 123 1s connected to a cooler 121
as a primary cooling source. As a cooling medium, the cold
water 122 can be cited as one example. When the cold water
122 1s used, the side surface and the bottom surface of the
reagent storage chamber 120 have a hollow structure, which
performs cooling by filling the mside with the cold water
122. An outside surface of the reagent storage chamber 120
1s formed of a material with a low thermal conductivity (for
example, styrene Ifoam). Accordingly, thermal eflects
received from outside air are reduced to thereby improve
cooling efliciency.

The reagent disk 102 for storing the reagent containers
101 1s provided inside the reagent container storage appa-
ratus 100, and a large number of reagent containers 101 can
be stored theremside. The reagent disk 102 1s fixed to a
central axis of the reagent container storage apparatus 100,
which can be rotated by a drive source such as a motor (a
drive mechamism and a rotation mechanism are not shown).
The reagent I1id 116 1s fixed to the reagent storage chamber
120 or a surrounding fixation portion, and a gap between the
reagent lid 116 and the reagent storage chamber 120 1s
sealed with a packing material.

The reagent container storage apparatus 100 according to
the embodiment includes the moving mechanism 105 for
moving the reagent container 101 to the inside of the reagent
container storage apparatus 100 and the lid opening/closing
mechanism 104 for opening and closing the lid of the
reagent container 101. Therefore, the mside, particularly in
an upper space ol the reagent container storage apparatus
100 1s warmed due to etfects of outside air tlowing from
dispensing holes 117 of the reagent container storage appa-
ratus 100 as well as eflects of the heat source (motor or the
like) for driving the mechanisms 1nside the reagent container
storage apparatus 100, which makes dithicult to cool reagents
inside the reagent containers 101 uniformly.

In response to the above, an inner wall 124 made of a heat
transier material connected to the reagent storage chamber
120 1s provided above the reagent containers 101 1in the
present embodiment to solve the problem. It 1s desirable that
the mner wall 124 1s formed of materials having higher
thermal conductivity than the reagent storage chamber 120
and having lower rigidity than the material forming the
reagent storage chamber 120, which are, for example, alu-
minum, copper and so on. A connection portion between the
reagent storage chamber 120 and the mmner wall 124 1s
provided 1n a flange portion of the reagent storage chamber
120. For example, the connection between the reagent 120
and the inner wall 124 1s performed by being screwed to taps
provided 1n the flange portion. As the member made of the
material having lower rigidity than the fixation portion
(flange portion) 1s used for the inner wall 124, it 1s possible
to fix the member with increased adhesion. Moreover, the
reagent storage chamber 120 and the member connected
above (the mner wall 124) are formed as separate compo-
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nents, therefore, they are removable and the access to the
reagent containers 101 and mechanisms inside the reagent

container storage apparatus 100 becomes easy. It 1s desirable
that the area of the connection portion 1s large for transier-
ring heat more efliciently. A structure in which thermal
conductive grease or a thermal conductive sheet i1s inter-
posed between the reagent storage chamber 120 and the
inner wall 124 (not shown) may be adopted.

The inner wall 124 preferably has a shape covering all
areas above a space where the reagent containers 101 exist.
According to such shape, the reagent containers 101 can be
cooled from all directions of 360 degrees, and all reagent
containers 101 can be cooled uniformly. It 1s preferable that
a distance between the inner wall 124 and the reagent
container 101 1s as narrow as possible, and heat exchange
between the mner wall 124 and the reagent containers 101
can be promoted by reducing the distance. In a case where
a drive source (heat source) 125 1s included inside the
reagent container storage apparatus 100, 1f a structure in
which the drive source 125 1s positioned at an upper position
and the 1inner wall 124 1s arranged at a lower position, upper
and lower positional relationship with respect to the drive
source (heat source 125) 1s preferably as described above
(FIG. 3). According to the arrangement, effects from the
drive source (heat source) 125 can be reduced by the inner
wall 124 and upper and lower temperature diflerence can be
generated inside the reagent container storage apparatus
100. Accordingly, 1t 1s possible to thermally separate the
inside 1nto a lower space where the reagent 1s desired to be
cooled and an upper space for performing driving, and
reagents 1nside the reagent containers 101 can be cooled to
a lower temperature at an approximately 8 degrees even 1n
the automated analyzer having the reagent container storage
apparatus 100 having many drive sources (heat sources)
125.

It 1s also preferable to have the reagent Iid 116 above the
inner wall 124. More specifically, the inner wall 124 may be
provided inside the reagent lid 116. In this case, a portion
between the mnner wall 124 and the reagent 1id 116 1s a heat
insulating member 126 with a low thermal conductivity ({or
example, styrene foam), and 1t 1s possible to suppress
generation ol dew condensation on the outside surface of the
reagent lid 116 by adopting the structure.

It 1s desirable to 1ncrease a height of the heat insulating
member 126 1n the reagent lid 116 near the dispensing holes
117 for preventing generation ol dew condensation on the
outside surface and on the inner wall 124, however, 1n a
structure where 1t 1s diflicult to take the heat insulating
member 126 to be large, 1t 1s possible to prevent generation
of dew condensation by providing a heater 127 inside the
reagent lid 116. In the case of providing the heater 127, it 1s
also possible to adopt a structure 1n which the inner wall 124
1s not formed just below the heater 127 for preventing
temperature increase in the mner wall 124.

Embodiment 2

Next, another embodiment of the reagent storage appa-
ratus 100 will be explained with reference to FI1G. 4. In the
present embodiment, an example 1 which a blower 128
such as a fan for circulating air inside the reagent container
storage apparatus 100 1s provided 1n the reagent container
storage apparatus 100 having the inner wall 124 i1s shown.
Explanation concerning the same portions as Embodiment 1
1s omitted.

FI1G. 4 shows a vertical cross-sectional view of the reagent
container storage apparatus 100 having the blower 128. It 1s

10

15

20

25

30

35

40

45

50

55

60

65

6

preferable that the blower 128 1s installed with an inclination
within a range of 0<X<90° with respect to the bottom
surface of the reagent storage chamber 120 to send air to the
bottom surface. According to the structure, air blowing to
the bottom surface goes from the bottom surface to the side
surface and air reaching the side surface blows up from the
side surtace to an upper surface, then, the blown-up air abuts
on the mner wall 124 above the reagent containers 101 and
circulates around the inside of the reagent container storage
apparatus 100. Accordingly, 1t 1s possible to circulate cooled
air through the bottom surface, the side surface and the inner
wall 124 of the reagent storage chamber 120, heat exchange
with respect to the reagents 1nside the reagent containers 101
1s promoted and the upper and lower temperature diflerence
inside the reagent container storage apparatus 100 1s
reduced, thereby cooling the reagents inside the reagent
containers 101 uniformly as a whole. The arrangement of the
blower 128 1s not limited to the position along the central
axis of the reagent disk 102 as long as the blower 128 can
be installed at a position directed to the bottom surface.
However, 1t 1s desirable to arrange the blower 128 at a
position distant from the dispensing holes 117 1n a point that
cllects of outside air infiltration from the dispensing holes
117 are reduced. The shape of the reagent disk 102 storing
the reagent containers 101 preferably has a structure in
which holes are provided 1n the vicinity of a blow-out port
129 and a suction port 130 of the blower 128 1n order to
allow air from the blower 128 to blow to the bottom surface
and to suck air on the bottom surface.

Embodiment 3

Next, further another embodiment of the reagent storage
apparatus 100 will be explained with reference to FIG. § and
FIG. 6. In the present embodiment, an example 1n which a
member (heremafter, a shielding plate 131) that shields the
reagent container storage apparatus 100 including the inner
wall 124 from outside air infiltration through the dispensing
holes 117 1s shown. Explanation concerning the same por-
tions as Embodiment 1 and Embodiment 2 1s omitted.

The shielding plate 131 shown 1 FIG. 5 1s fixed to the
reagent lid 116 or the mner wall 124, and 1s arranged so as
to surround the vicinity of the dispensing holes 117 (an A-A
cross-sectional view 1s shown 1n FIG. 6), thereby cooling
outside air tflowing from the dispensing holes 117 and
promoting cooling of the imside of the reagent container
storage apparatus 100.

Embodiment 4

Next, further another embodiment of the reagent storage
apparatus 100 will be explained with reference to FIG. 7. In
the present invention, an example i which the member
(shielding plate 131) that shields the reagent container
storage apparatus 100 from outside air infiltration through
the dispensing holes 117 1s provided between the dispensing
holes 117 of the reagent lid 116 and the blower 128 1n the
structure including the inner wall 124 and the blower 128 1s
shown. That 1s, an example 1n which Embodiments 1 to 3 are
combined 1s shown. Explanation concerning the same por-
tions as Embodiments 1 to 3 1s omitted.

In FIG. 7, the shuelding plate 131 1s fixed to the reagent
lid 116 or the mner wall 124. Therefore, the shielding plate
131 1s thermally connected to the inner wall 124 and has
almost the same temperature as the mner wall 124. As the
shielding plate 131 1s arranged 1n a passage for outside air
flowing from the dispensing holes 117, outside air tlowing
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into the reagent storage apparatus 100 can be efliciently
cooled by the shielding plate 131, as a result, cooling nside
the reagent container storage apparatus 100 can be pro-
moted. Furthermore, air flowing 1n an upper part 1s cooled by
the shielding plate 131 before the air infiltrates again by the
blower 128, thereby further promoting cooling.

Embodiment 5

Next, further another embodiment of the reagent storage
apparatus 100 will be explained with reference to FIG. 8. In
the present invention, an example in which projections (a
heat sink 132) connected to the inner wall 124 are provided
on a back surface (inside the reagent container storage
apparatus 100) of the inner wall 124 1n the structure includ-
ing the iner wall 124 and the blower 128 i1s shown.
Explanation concerning the same portions as Embodiments

1 to 4 1s omutted.

One heat sink 132 or plural heat sinks 132 may be
provided. The heat sink 132 is thermally connected to the
inner wall 124 and has almost the same temperature as the
inner wall 124. According to the present embodiment, air
circulated by the blower 128 is cooled by the heat sink 132,
therefore, the inside of the reagent storage apparatus 100 can
be cooled more ethliciently.

According to the structures described in the above
Embodiments 1 to 5, the reagents inside the reagent con-
tainers 101 can be uniformly cooled 1n the present invention.

The present invention is not limited to the above embodi-
ments and various modification examples are included. For
example, the above embodiments have been explained 1n
detail for clearly explaining the present invention, and the
present mvention 1s not always limited to one including all
explained structures. Part of the structure of a certain
embodiment may be replaced with the structure of another
embodiment as well as the structure of a certain embodiment
may be added to the structure of another embodiment. It 1s
also possible to perform addition, deletion and replacement
of part of structures of respective embodiment with respect
to structures of other embodiments.

REFERENCE SIGNS LIST

100: reagent container storage apparatus, 101: reagent
container, 102: reagent disk, 103: carrying-in/carrying-out
mechanism, 104: a lid opening/closing mechanism, 105: a
moving mechanism, 106: reagent dispensing mechanism,
107: magnetic particle stirring mechanism, 108: reaction
container holder, 109: reaction container, 110: reaction con-
tainer supply chamber, 111: reaction container transier
mechanism, 112: sample container conveying mechanism,
113: sample container, 114: sample dispensing mechanism,
115: reaction measurement device, 116: reagent chamber lid,
117: dispensing hole, 118: carrying-in/carrying-out unit,
119: inner periphery storage unit, 120: reagent storage
chamber, 121: cooler, 122: cold water, 123: cold water pipe,
124: inner wall, 125: drive source (heat source), 126: heat
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insulating member, 127: heater, 128: blower, 129: blow-out
port, 130: suction port, 131: shielding member, 132: heat
sink
The mvention claimed 1s:
1. An automated analyzer comprising:
a reagent container storage apparatus that cools reagent
containers,
wherein the reagent container storage apparatus includes:
a reagent storage chamber for storing reagent containers,
in which a bottom surface and a side surface thereof 1s

cooled by a first cooling source,
a reagent chamber lid covering the reagent storage cham-

ber,
an mmner wall made of a heat transfer material arranged

inside the reagent chamber lid so as to cover the reagent
containers stored in the reagent storage chamber and
thermally connected to the reagent storage chamber, the
reagent chamber lid and the iner wall include a
plurality of dispensing holes communicating between
inside and outside of the reagent container storage
apparatus, and

a shielding arranged inside the reagent chamber lid, the
shielding member physically and thermally connected
to the mnner wall and extending vertically from the inner
wall toward the bottom surface of the reagent storage
chamber, the shielding member surrounding a vicinity
of the plurality of dispensing holes and shielding the
reagent container storage apparatus from outside air
flowing through the dispensing holes and also cooling
the outside air.

2. The automated analyzer according to claim 1,

wherein a heat insulating member 1s provided between the
reagent chamber lid and the inner wall.

3. The automated analyzer according to claim 1,

wherein the inner wall has lower ngidity and higher
thermal conductivity than a member forming the bot-
tom surface and the side surface of the reagent storage
chamber.

4. The automated analyzer according to claim 1,

wherein the reagent container storage apparatus includes
a blower for circulating air inside the reagent container
storage apparatus, and

the blower 1s configured to blow air from a direction
inclined within a range of 0<X<90° with respect to the
bottom surface of the reagent storage chamber.

5. The automated analyzer according to claim 4,

wherein the shielding member 1s arranged between the
dispensing holes and the blower.

6. The automated analyzer according to claim 1,

wherein the inner wall includes a heat sink that 1s ther-
mally connected to the inner wall and installed 1n the
iner on a surface of the inner wall 1nside the reagent
storage chamber.

7. The automated analyzer according to claim 1, further

comprising;
a drive source,
wherein the drive source 1s arranged above the mnner wall.

¥ o # ¥ ¥



	Front Page
	Drawings
	Specification
	Claims

